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Long-term dilatation of polyester and expanded
polytetrafluoroethylene tube grafts after open
repair of infrarenal abdominal aortic aneurysms
Peter L. Stollwerck, MD, Bartosz Kozlowski, MD, Wilhelm Sandmann, MD, Klaus Grabitz, MD, and
Tomas Pfeiffer, MD, Düsseldorf, Germany
Objectives: Since 1995, expanded polytetrafluoroethylene (ePTFE) grafts have been implemented in open surgical repair
(OSR) of abdominal aortic aneurysms (AAA) and are supposed to show less dilatation than polyester grafts. This study
examined differences in graft dilatation and clinical outcome.
Methods: This single-center long-term, prospective randomized study monitored 99 consecutive patients after OSR of
AAA. Implanted were 90 tube ePTFE Gore-Tex Stretch grafts, 56 tube Dacron grafts (Uni-Graft KDV, polyester, B.
Braun, knitted), and 51 tube Dacron grafts (Gelseal Plus, polyester, Vascutek, triaxial knitted). Follow-up with
ultrasound examination was performed at discharge, at 12 months, and at 6 years.
Results: Patients were a mean age of 67 years. Thirty-day mortality was 2.5% (n  5 of 199), without significant
differences among the groups. The Kaplan-Meier analysis showed 5-year survivals of 0.82 (ePTFE/Gore), 0.81
(polyester/Braun), and 0.83 (polyester/Vascutek). Mean  standard deviation dilatation of the midgraft segment was
1% 5% (ePTFE/Gore), 10% 9% (polyester/Braun), and 7% 8% (polyester/Vascutek) (P< .001) at discharge; 8%
11% (ePTFE/Gore), 24% 7% (polyester/Braun), and 20% 13% (polyester/Vascutek; P< .001) after 12 months; and
19%  21% (ePTFE/Gore), 33%  22% (polyester/Braun), and 23%  19% (polyester/Vascutek; (P < .001) after 6
years. No graft failure or rupture occurred. Graft patency was 100%.
Conclusions: After a mean implantation of 6 years, the ePTFE/Gore, polyester/Braun, and polyester/Vascutek tube
grafts presented with significant differences. The ePTFE grafts showed a stronger resistance against dilatation than the
two types of polyester grafts. Owing to similar perioperative and postoperative courses, no advantage could be identified
in any group concerning the overall outcome. Vascular implants for OSR of AAA made of ePTFE and polyester are safe,
even after a long implantation time. Therefore, the choice of the suitable graft does not depend on its postimplantation
dilative characteristics. The outcome is not likely to be connected with dilatation of the implanted graft, because a causal
connection between graft dilatation and death cannot be made. The study does not offer a basis for the preference of one
of the three graft types. Nevertheless, continuous ultrasound examinations should be performed after implantation of an
aortic tube graft to identify possible problems arising from changes in the graft and the residual vascular branches over
time. (J Vasc Surg 2011;53:1506-13.)
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dDilatation of polyester (Dacron, poly[ethyl terephtha-
late] [PET]) vascular grafts after open repair abdominal
aortic aneurysms (AAAs) has been strongly discussed by
many vascular surgeons in the last 30 years, because it has
remained unclear whether dilatation has a possible effect on
the development of graft-related complications and anasto-
motic aneurysms. Although vascular grafts offer a large
material safety, complications such as para-anastomotic
false aneurysms (incidence, 0.2% to 15%), graft clotting,
and graft infections (incidence, 0.5% to 6%) have been
described. A further rare complication is the formation of
aortoenteric fistulas, with an incidence of 0.5% to 2.5%.1
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1506Even graft ruptures caused by material fatigue have
een reported as a possible late complication.2 After
olyester grafts were introduced in the 1950s, many
eports were published documenting postoperative dila-
ation and graft failure as a possible graft-related compli-
ation.3-18
As an alternative to polyester, a polytetrafluoroethylene
PTFE) graft was introduced as a replacement for the
bdominal aorta in the 1980s, but the experience with
TFE showed it was less flexible than polyester and was
herefore difficult to implant. Expanded PTFE (ePTFE), a
ascular graft with better handling characteristics and
igher resistance to dilatation, became available,19 and
ince 1995, we have been implementing ePTFE grafts in
pen repair of AAAs, which are supposed to show less
ilatation compared with polyester grafts.20
The aim of this study was to validate this hypothesis in
long-term follow-up setting and to present data on graft
ilatation and clinical results. The defined primary end
oint was graft dilatation at discharge and at two follow-up
ssessments. The secondary end points were intraoperative
ata, such as blood loss and clamp time, allowing inferences
bout the ease of intraoperative handling and usage. Fur-
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resenting the clinical outcome.
METHODS
This study was approved by the local University Hu-
man Ethics Committee.
Patients. At the University Hospital of Düsseldorf,
Department of Vascular Surgery and Kidney Transplanta-
tion, 199 consecutive patients (14 women, 185 men) were
entered into the prospective randomized study to compare
postoperative dilatation after having received polyester
(PET) or expanded polytetrafluorethylene (ePTFE) tube
grafts in elective open AAA repair between 1995 and 1998.
The study excluded patients presenting with additional iliac
aneurysms who received a bifurcated prosthesis. The deci-
sion on a tube or bifurcated graft was made on an individual
basis according to aneurysm extension, the diameter of the
iliac arteries compared with the aortic diameter, the diam-
eter of the external iliac artery, as well as general risk factors
of the patient.
We selected Dacron grafts that had different types of
knitted fabric. Graft distribution was randomized, resulting
in 90 ePTFEGore-Tex Stretch (W. L. Gore and Associates,
Flagstaff, Ariz; e-PTFE/Gore), 56 knittedUni-Graft KDV
(B. Braun Melsungen AG, Melsungen, Germany; polyes-
ter/Braun), and 51 triaxially knitted Gelseal Plus (Vas-
cutek/Terumo CardioVascular Systems Corp, Ann Arbor,
Mich; polyester/Vascutek) tube grafts, which were im-
planted at the infrarenal position in an inlay technique by
Table I. Variables among the patients receiving the differe
Variable
ePTFE
Gore
(n  90)
Age, years
Mean  SD 66  7.3
Median (range) 66.5 (49-80)
Aneurysm diameter, cm
Mean  SD 5.9  1.3
Median (range) 5.5 (3.5-9.5)
Diabetes mellitus, % 18
Coronary disease, % 60
MI in medical history, % 35
Hyperlipoproteinemia, % 42
Nicotine abuse, % 84
Clamp time, minutes
Mean  SD 38  17
Median (range) 37 (13-135)
Blood loss, mL
Mean  SD 1363  1034
Median (range) 1031 (315-6595)
Cell saver, mL 1802  1355
Mean  SD
Median (range) 1425 (0-9545)
Cell saver retransfusion, mL
Mean  SD 646  478
Median (range) 488 (0-2560)
ePTFE, Expanded polytetrafluoroethylene; MI, myocardial infarction; SD, stransperitoneal access.21 iThe randomization scheme was originally chosen to
ccomplish a 100:60:60 ratio between ePTFE and the
raun and Vascutek polyester grafts; however, this could
ot be fully achieved because bifurcated grafts were re-
uired intraoperatively in some patients contrary to preop-
rative planning, and they were excluded. The number of
PTFE grafts was deliberately higher, because little was
nown about the dilative characteristics of ePTFE grafts at
he initiation of the study, whereas extraneous data were
vailable for polyester grafts at that time. The study ex-
luded all patients who needed emergency surgery due to
n aneurysm rupture or who had a knownmalignant tumor
t admission.
Follow-up was performed by ultrasound examination
t discharge, after a mean of 12 months (follow-up I) and 6
ears (follow-up II). A total of 151 (76%) patients could be
ecruited for the postoperative examination at follow-up I,
nd 107 (54%) were available for follow-up II. The high
rop out at follow-up II resulted because 37 patients (19%)
f older age were not able to attend the examination due to
isability or traveling distance, or both. Another 55 pa-
ients (28%) were lost to follow-up because they died of
auses not associated with the graft.
Risk factors, such as hypertension, diabetes mellitus,
oronary heart disease, hyperlipoproteinemia, and nicotine
buse, were evenly distributed in all three groups (Table I).
All patients were operated on under general anesthesia
y a transperitoneal approach (midline incision). The tube
raft was implanted with an end-to-end anastomoses in
rafts during open repair of abdominal aortic aneurysm
Polyester
Braun Vascutek
(n  56) (n  53)
68  6.6 68  8.7
69 (51-79) 69 (45-87)
6.2  1.2 6.0  1.3
6.0 (4.2-10) 5.8 (3.2-9.5)
21 16
59 50
38 25
41 41
79 87
38  15 35  13
34 (12-72) 33 (15-62)
1403  1556 1242  687
967 (150-10,500) 1086 (400-3603)
1420  1038 1969  1371
1192 (0-5418) 1500 (600-6780)
654  759 798  1808
420 (0-5000) 496 (180-13,396)
d deviation.nt gnlay technique. A cell-saver device was used intraopera-
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June 20111508 Stollwerck et altively in all patients. The surgeon determined tube graft
size in situ. Available sizes ranged from 16 to 24 mm in
diameter, with 18-mm tube grafts chosen most frequently.
For ePTFE grafts, Gore-TEX CV4 sutures (W. L. Gore
and Associates) were used. All polyester grafts were sutured
with 3-0 Prolene (Ethicon, Norderstedt, German).
The ultrasound examination for graft diameter mea-
surement was performed with the SONOLINE ELEGRA
(Siemens AG, Erlangen, Germany) using a 3.5 C4OH/3.4
curved array probe. Examination was standardized by pro-
tocol and was only performed by the two same examiners
after calibration with a measurement body. Patients were
positioned lying flat. Diameters of the aorta proximal to the
graft and the graft itself were measured in the longitudinal
plane during maximum systolic expansion in a right angle
in line with both opposite vascular or graft walls.
All data are presented as mean  standard deviation
(SD). To illustrate the distribution of data, median and
range are given when useful. Statistics were analyzed with
SigmaPlot 11 software (Systat Software, San Jose, Calif).
The level of significance was determined at P .05. Statis-
tical analysis was performed by one-way analysis of variance
test, followed by the Tukey multiple comparison test. Sur-
vival was calculated by Kaplan-Meier analysis with the
log-rank test. Correlation of hypertension, graft dilatation,
and initial aortic size (AAA) was analyzed by linear regres-
sion and the Pearson product moment correlation. Differ-
ences in proportion of intergroup morbidity and 30-day
mortality were calculated with the z test.
RESULTS
The mean age in all groups was 67 years. Women were
a mean age of 72.2  7.1 years (median, 71.4; range,
59.0-84.1 years), and men were 68.7 7.9 years (median,
69.6; range, 44.9-85.0 years). The average AAA diameter
at hospital admission was 5.9  1.3 cm (ePTFE/Gore),
6.2  1.2 cm (polyester/Braun), and 6.0  1.3 cm (poly-
ester/Vascutek). The intraoperative mean clamping time
(P .482) and blood loss (P .741) were not significantly
different among the three groups (Table I).
The morbidity rate from postoperative complications
was 21% for all patients and 16.7% for ePTFE/Gore, 23.2%
for polyester/Braun and 24.5% polyester/Vascutek, with-
out statistically significant differences among the groups (z
test: Gore vs Braun, P .451; Braun vs Vascutek, P .899;
Gore vs Vascutek, P  .397). The complications that were
observed included non-graft-related renal, pulmonary, car-
diac, abdominal, and neurologic complications that were
more frequent in patients who received one of the polyester
grafts. The 30-day mortality rate was 2.5% for all groups
and 3.3%, 3.6%, and 0%, respectively, in the ePTFE/Gore,
polyester/Braun, and polyester/Vascutek groups, without
statistically significant differences among the groups (z test:
Gore vs Braun, P .71; Braun vs Vascutek, P .495; Gore
vs Vascutek, P  .466; Table II).
The Kaplan-Meier-analysis (Fig 1) showed 5-year sur-
vival rates of 0.82 in the ePTFE/Gore group, 0.81 in the
polyester/Braun group, and 0.83 in the polyester/Vas- 5utek group. Late mortality was 29% (26 of 90) in the
PTFE/Gore group, 36% (20 of 56) in the polyester/
raun group, and 17% (9 of 53) in the polyester/Vascutek
roup. Mortality was not associated with graft complica-
ions in any of the three groups.
The mean dilatation of the middle segment of the
ascular tube graft at discharge was 0.1  0.8 mm (1% 
able II. Morbidity, 30-day mortality, and postoperative
omplications
ariable
ePTFE Polyester
All
patients
Gore Braun Vascutek
(n  90) (n  56) (n  53)
No. (%) No. (%) No. (%) No. (%)
orbiditya 15 (16.7) 13 (23.2) 13 (24.5) 41 (21)
0-day mortality
rateb 3 (3.3) 2 (3.6) 0 (0) 5 (3)
ost-op hemorrhage 1 None 1 2
ara-aortal
hematoma 1 None 1 2
ower extremity
ischemia None 1 None 1
cute renal failure 1 None 2 3
omplications
Pulmonary 2 3 4 9
Cardiac 3 4 0 7
Abdominal 1 4 0 5
Neurologic 3 3 7 13
Wound healing 2 1 1 4
More than one complication per patient possible. Z test: Gore vs Braun, P
451; Braun vs Vascutek, P  .899; Gore vs Vascutek, P  .397.
Z test: Gore vs Braun, P  .71; Braun vs Vascutek, P  .495; Gore vs
ascutek, P  .466.
ig 1. Kaplan-Meier analysis of patients at follow-up II (n 199)
n expanded polytetrafluoroethylene (ePTFE)/Gore, polyester/
ascutek, and polyester/Braun graft groups.%) in the ePTFE/Gore group, 1.8 1.5 mm (10% 9%)
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Volume 53, Number 6 Stollwerck et al 1509in the polyester/Braun group, and 1.3  1.0 mm (7% 
8%) in the polyester/Vascutek group (P  .001). After 12
months (follow-up I), dilatation was 1.4  1.9 mm (8% 
11%) in the ePTFE/Gore group, 4.2  1.1 mm (24% 
7%) in the polyester/Braun group, and 3.5  2.2 mm
(20% 13%) in the polyester/Vascutek group (P .001).
After 6 years (follow-up II), mean dilatation was 3.5 3.5
mm (19%  21%) in the ePTFE/Gore group, 5.8  3.9
mm (33% 22%) in the polyester/Braun group, and 4.1
3. mm (23% 19%) in the polyester/Vascutek group (P
.001).
The dilatation at each follow-up was progressive and
statistically significant in each group (P  .001). The
dilatation curve over time did not rise in a linear manner but
instead seemed to decelerate by the mean implantation
time of 6 years at follow-up II (Fig 2). Only a few grafts
showed extraordinary expansion compared with others in
the same group.
Furthermore, there were no differences in relative dil-
atation according to the starting diameter (nominal pack-
age size). The mean dilation in the 16-, 18-, 20-, 22-, and
24-mm classes was separately analyzed, and no significant
differences were found. A possible correlation of hyperten-
sion and graft dilatation was analyzed. Linear regression did
Fig 2. Tube graft dilatation of the proximal, middle
(ePTFE)/Gore, polyester/Vascutek, and polyester/Bra
abdominal aortic aneurysm. The error bars show the stannot show a correlation of these factors. Also, the Pearson hroduct moment correlation did not show statistical signif-
cance (P  .05). The diameters of the proximal and distal
nastomoses are summarized in Table III. Native aortic
ilatation or anastomotic pseudoaneurysms were not found
n the region of the anastomoses. After a mean follow-up of
years, no graft failure was observed, and graft patency was
00% for all patients.
ISCUSSION
Our findings show that after a mean implantation time
f 6 years, graft dilatation can be anticipated at least up to
0% of ePTFE Gore tube grafts and between 25% and 30%
n knitted polyester tubes (33% in knitted polyester/Braun
nd 23% in triaxial knitted polyester/Vascutek) compared
o the initial diameter.
We compared our data with the results of other studies.
able IV gives an overview of the different graft types and
he main results of the studies between 1979 and 2004. In
he past 6 years, studies on graft dilatation after conven-
ional repair have not been published. Only two studies
ere found that offer long-term data with a comparable
-year follow-up; however, they only examined polyester
rafts. No studies so far have offered data about the diam-
ter maintenance of ePTFE grafts in a long-term setting or
distal segments in expanded polytetrafluoroethylene
rafts at follow-up II (n  104) after open repair of
deviation., and
un gave compared polyester and ePTFE grafts, as given in our
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June 20111510 Stollwerck et alstudy. In all the aforementioned studies, the graft expan-
sion rate was not linear but regressed during implantation
time. It remains unclear whether graft dilatation grows to a
symptotic maximum or continues to gradually increase. In
the first case, graft rupture would be improbable, whereas
in the later case, a critical expansion, followed by graft
rupture, would be possible after a long implantation time.
Nunn et al3 first examined 95 patients by ultrasound in
Table III. Diameters of proximal and distal anastomosis (
Diameter (mm)
ePTFE
Gore
(n  45
Proximal aorta (proximal anastomosis)
Mean  SD 23.3  4
Median (range) 22.8 (6.0-35
Distal aorta (distal anastomosis)
Mean  SD 19.5  3
Median (range) 18.9 (14.1-2
ePTFE, Expanded polytetrafluoroethylene; SD, standard deviation.
Table IV. Overview of studies concerning vascular graft d
and 2004
First author Year Pts No. Method G
Nunn 1979 70 US 95 polyester
Nunn 1990 32 CT 32 polyester
Swartbol 1990 105 CT 19 polyester (r
14 polyester w
collagen im
2 non-impregn
Blumenberg 1991 106 US 106 polyester
Utoh 1991 30 CT 15 polyester G
gelatin-impr
15 polyester H
collagen-im
Kaiser 1993 15 US 15 PTFE
9 tube grafts
6 Y-grafts
Erdoesa 1995 77 CT 61 ePTFE
10 polyester
Mohan 1996 66 US/CT 40 non-stretch
26 ePTFE
Nunn 1996 80 CT 80 polyester:
43 Microvel, M
37 Vasculour-
Wenka 1997 40 US 20 polyester
20 PTFE
Riepe 2001 273 US 273 polyester
Our resultsa 1995-1997 103 US 26 polyester K
32 polyester G
45 ePTFE
Our resultsa 1996-1999 151 US 46 polyester K
34 polyester G
71 ePTFE
Our resultsa 2002-2004 107 US 29 polyester K
33 polyester G
45 ePTFE
CT, Computed tomography; ePTFE, expanded polytetrafluoroethylene; N.
aStudies comparing polyester vs PTFE.1979 after aortoiliac or aortofemoral reconstruction with difurcation grafts. The patients had been implanted with 41
ooley knitted, 25 Vasculour-D, 13 USCI ultra-light-
eight, nine Wesolowski Weavenit, and seven DeBakey
tandard-weight knitted grafts. A mean dilatation of 17.6%
as found after a mean follow-up of 33 months. Later, in
990, Nunn6 re-evaluated 32 of the former patients from
979 by computed tomography scan and found a mean
ilatation of 67%. In one patient, a graft even showed a
minal aorta) at follow-up II
Polyester Polyester
Braun Vascutek
(n  29) (n  30)
23.5  3.0 23.6  2.8
(23.45; 18-30) (23.4; 18.4-28.8)
21.6  2.8 19.6  2.8
21.6 (16.0-27.0) 20.1 (5-26.8)
n in abdominal aortic aneurysm surgery between 1979
ype Dilation (%) Patency (%) Mean follow-up
18 N.N. 33 months
67 N.N. 175 months
e-lock-knitted) 7 N.N. 60 months
nitted (12
ated,
31
) 38
23 N.N. 38 months
l-Y, knitted,
ted (Vascutek)
29 N.N. 4 weeks
hield-Y-woven
ated (Meadox)
18
12 N.N. 2-12 months
16 100 14 months
33 N.N.
E 11 N.N. 36 months
10
54 N.N. 21 months
x 48 73 months
rd
28 N.N. 3-34 months
30
17 N.N. 12 days
35 36
(Braun) 10 100 At dismissal
l Vascutek 7
1
(Braun) 24 100 14.5 months
l Vascutek 20
8
(Braun) 33 100 72 months
l Vascutek 23
19
t noted; US, ultrasound,abdo
)
.2
.7)
.0
8.3)ilatio
raft t
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arp-k
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elsea
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PTF
eado
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DV
elsea
DV
elsea
DV
elseailatation of 367%.
o
d
t
s
I
o
o
m
b
s
i
a
C
i
r
g
c
t
c
m
e
c
s
a
t
d
a
E
t
p
t
s
a
p
s
C
m
p
g
t
g
t
o
i
i
p
T
o
c
i
JOURNAL OF VASCULAR SURGERY
Volume 53, Number 6 Stollwerck et al 1511After these findings, further studies examined dilata-
tion of polyester Dacron grafts. Dilatation ranged between
18% and 58% for many different types of polyester grafts
and at different follow-up times ranging between 12 days
and 73 months.2,5,12,17 Riepe et al2 assumed that early
dilatation occurred due to sling expansion and that late
dilatation was caused by material degeneration. Because of
the strong discussion that had arisen concerning the clinical
meaning of the dilatation of textile polyester vascular grafts,
B. Braun/Aesculap initiated an in vitro study in 2000 with
three different tube and bifurcation vascular grafts made of
knitted polyester (Uni-Graft KDV by Braun Aesculap, He-
mashield Gold by Meadox Medicals, and Gelsoft by Sulzer
Vascutek). The grafts were exposed to a dynamic pressure
of 120/80mmHg for 42 days at a constant temperature of
37°C. This study showed that all grafts (tubed and bifur-
cated) dilated by 16% to 20% compared with the initial
diameter within the first hour.22 The tube grafts showed a
dilatation of 19% to 20%, which correlates with the in vivo
results of other studies.12,23
We also found accordance with our data concerning
graft dilatation after 1 year of implantation. Mary et al24
confirmed the observation of many authors who had pub-
lished graft dilatation studies that early dilatation is caused
by expansion of the textile polyester slings while placed
under pulsatile blood pressure. The study group identified
three mechanisms leading to graft dilatation: (1) flattening
of the crimps, (2) reorganization of yarns within the textile
structure—these leading to early dilatation, and (3) elon-
gation and deformation of fibers and yarns due to material
fatigue. This phenomenon, which leads to a loss of elasticity
and long-term dilatation, was named “creep.”
Before the study was initiated, the graft manufacturer
confirmed that the precise nominal inner diameter is iden-
tical with the inner diameter of a straightened crimped
graft. In an unflattened state, crimped grafts exhibit alter-
nating inner diameters that may lead to an inaccuracy of
ultrasound measurements. The crimped grafts in our pa-
tient series were straightened routinely and set under arte-
rial blood pressure intraoperatively. Under these condi-
tions, the peaks and troughs flattened, resulting in a
difference between them of 0.4 mm. This inaccuracy
should be taken into account in the interpretation of our
results. Yet during the follow-up examinations of this
study, crimps could not be identified in the ultrasound
image due to limits in resolution. Furthermore, interob-
server variation is known to be immanent in the accuracy of
measurements by ultrasound imaging. Nevertheless, ultra-
sound imaging is a reliable tool for noninvasive follow-up
with a sustainable effort as performed by a number of other
investigators.6,10,18,23
Alonzo-Perez et al25 suggested direct measurement of
the aortic prosthesis after clamp release during implantation
to set a reference for further investigation to avoid a dis-
crepancy between the nominal diameter and the initial
diameter under the conditions of implantation. In this
study, we waived intraoperative ultrasound measurements df the graft in favor of an ultrasound measurement at
ischarge.
Although claims were made that ePTFE was supposed
o be largely resistant to dilatation, several studies have
hown a postoperative dilatation in these grafts also (Table
V). Measurements ranged from11% to 30%with a follow-up
f 2 to 32 months.23,26-28 These results are confirmed by
ur findings of early graft dilatation in ePTFE of 8% after 12
onths and 19% after 6 years.
The phenomenon of proximal aortic neck dilatation
etween 0.2 and 0.6 mm/y has been reported.29 Falken-
ammer et al30 were able to show statistically significant
ncreases in the suprarenal and infrarenal aortic diameters
fter conventional AAA repair, yet these were marginal.
linically relevant increases of 3 mm were only observed
n a small proportion of cases. The results of our study
eflect and confirm these findings, as we also found mar-
inal neck dilatation but did not detect clinically relevant
hanges requiring surgery. A study comparing neck dilata-
ion 2 years after open surgical repair (OSR) and endovas-
ular AAA repair (EVAR) showed that neck dilatation was
uch larger in EVAR.31 Yet, the common effect of neck
nlargement in EVAR was shown to be almost without
linical consequences so far.32
Elective OSR has traditionally been considered the
urgical procedure of choice. However, 50% of large AAAs
re estimated to be anatomically suitable for EVAR.33
Even though there are numerous possible complica-
ions associated with EVAR, the implantation of EVAR
evices is widely accepted and is seen as a safe and effective
lternative to OSR of AAAs.34 In a recent study describing
VAR repair with the Talent stent graft, the 30-day mor-
ality was 1.1% (4 of 365) for all patients. The authors
ostulated an acceptable yearly risk for AAA-related mor-
ality and conversion.35 Recent evidence has reported no
ignificant difference in long-term mortality between OSR
nd EVAR.36 Nevertheless, OSR has to remain a standard
rocedure, which needs to be mastered by every vascular
urgeon.
ONCLUSIONS
After an implantation time of 6 years, we detected a
ean dilatation of 19% in ePTFE/Gore, 33% in knitted
olyester/Braun, and 23% in polyester/Vascutek tube
rafts. In our study, ePTFE grafts showed a stronger resis-
ance against dilatation than the two different polyester
rafts. Yet, no graft failure or rupture was observed in any of
he three groups. Owing to similar perioperative and post-
perative clinical courses, no advantage could be identified
n any group concerning the overall outcome. Vascular
mplants for open repair of AAAs made of ePTFE and
olyester are safe, even after a long implantation time.
herefore, the choice of the suitable graft does not depend
n its postimplantation dilative characteristics. The out-
ome is not likely to be connected with dilatation of the
mplanted graft because a causal connection between graft
ilatation and death cannot be made. The study does not
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types.
Although no clinically significant dilatation occurred,
continued ultrasound examinations should be performed
because further dilation is possible: we do not know
whether dilation comes to a halt or whether it continues to
increase—in the extreme—possibly ending in graft rupture.
Furthermore, the grafts need to be checked for the com-
monly found formation of neoaneurysms in segment IV of
the aorta. This is why continued ultrasound examinations
should be performed after implantation of an aortic tube
graft to identify possible problems arising from changes in
the graft and the residual vascular branches over time.
These should be performed 1 year and 5 years after implan-
tation. If the results of these follow-up examinations show
nothing suspicious, 1- to 2-year intervals for further long-
term follow-up should be offered and may include the
thoracoabdominal aorta by computed tomography scan.
Suspicious graft and aortic changes need to be re-evaluated
in shorter intervals of 6 to 12 months.
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